. Pollen morphology influenced the process of plants evolution. Bogor Botanic Gardens has many living collections in terms of pollen diversity. The purpose of this study was observed at the diversity of pollen morphology at the Bogor Botanic Gardens and its implications for the pollen conservation of plants in the collection. The method used is cleaning the pollen using Glacial Acetic Acid (AAG), then examined using a light microscope in the tissue culture laboratory of Bogor Botanic Gardens. There were 35 specimens that were analyzed and the results were randomly shaped pollen from radial symmetry or bilateral symmetry to its combination with monocolpate, tricolpate, pericolpate and stephanocolpate. While aperture types were the monoporate type with 5 specimens, monocolpate 10 specimens, tricolpate 11 specimens, stephanocolpate 4 specimens, periporate 4 specimens, and syncolpate 1 specimen. Three specimens families Caesalpiniaceae (order Fabales) has the shape of pollen vary, i.e radial symmetry monocolpate and radial symmetry tricolpate. Similarly, two specimens of the family Araliaceae (Apiales) different shapes, namely radial symmetry and bilateral symmetry tricolpate. In Asteraceae and Asclepiadaceae has the same shape, the radial symmetry tricolpate. Overall of 35 specimens then there are 22 specimens of radial symmetry and 13 specimens of bilateral symmetry. For the same family have the same ornamentation, for example in the Lamiaceae, Malvaceae, and Rutaceae. But the uniqueness occurs in the family of Arecaceae or palm family that show the diversity in the shape and size of pollen in each genus. Pollen morphology analysis through a combination of morphological data, palynology, and molecular samples more would be better. Pollen bank as pollen in the living collections of Bogor Botanic Gardens is needed to germplasm conservation of endangered plants in Indonesia.
INTRODUCTION
The process of evolution of plants associated with pollen, which carry pollen approached the male and female gametophyte in ovum. Male gametophyte or sperm of seed plants fertilize the female gametophyte is moving within a vessel so as to facilitate the movement and shapeing seeds. In an evolutionary perspective, the seed is the development of a very important feature. Megaspore in ovulum protected by a layer of tissue called the sporophyte integument. In the ovulum also a food source that will be used for the development of the embryo. Once conception has occurred, the integument hardens into a nutshell. The seed coat protects the embryo from a difficult external environment, such as temperature, drought, pressure, and others, which makes seeds can be dormant for a considerable period of time. Evolution of pollen in plants caused success on the diversity of plants on earth (Septina 2004) .
The pollen has long been used for the identification of fossil pollen through which the outer layer (shell) hard. The body shell is resistant to acid, alkali intense heat even though parts of it are only able to live in a few days or weeks. Therefore pollen in each species, both living and fossilized described as human fingerprints (Bryant et al. 1990 ). Bogor Botanic Gardens, West Java, Indonesia is an ex situ conservation Institute which is under the Indonesian Institute of Sciences (LIPI) has collected live plants from various regions in Indonesia even some rare plants from around the world. Based on the Bogor Botanic Gardens living collection catalog that in 2009 there were 14,585 specimens consisting of 3,411 species; 1,259 genera and 215 families, of this amount, does not include orchids, pitcher plants, Hoya and collections in the greenhouse (Sari et al., 2010) . Collection of existing plants are still 2,465 unidentified species, 7 genera and 221 families were not yet known scientific name altogether. For that is expected from 35 specimens of plant collections were identified pollen can find some relationship families. Identification of pollen is very important for plants that are flowering so that the flower morphology and pollen can be known classification is least at the level of families (Abu-Asab and Cantino 1992, 1994) . Besides inshapeation about the pollen is still very limited, that aspect of pollen fossils used by geologists alone, whereas Palynology aspects still little inshapeation.
Deposit the pollen in genebanks also ensure the availability throughout the year for basic biology and allergy research program (Shivanna 2003) . Pollen as the male sex organ in plants has diversity in size and inshapeation relating to the long-term viability of the pollen of many diverse species. Pollen also serves as a source of genetic diversity. This study aims to provide inshapeation about the shape of pollen morphology, shape, size and its implications for the conservation of plants in the collection of the Bogor Botanic Gardens.
MATERIALS AND METHODS
Pollen samples from several plant collections in the Bogor Botanic Gardens, Bogor City, West Java, Indonesia randomly selected on 35 specimens (Table 1) . Pollen taken from their flowers by using tweezers or a scalpel Jaru. The method used in the manufacture of these preparations is Acetolysis which is acetolysed by using acid. Acetolysis process always uses acid. Dialysis part is dirt on the walls of pollen to be clean so easily observed. Cleaning occurs at the time of soaking pollen in Glacial Acetic Acid (AAG). Function of centrifuge with Acetic Acid and Sulphuric is to precipitate pollen, making it easy to separate it from the dirt on the turnover time of liquids. This process can be repeated several times until the pollen can be completely clean of dirt. After that stained with safranin and covered with a glass lid that previously spilled pollen with glycerin solution as adhesives and every corner of the glass cover by a little tiny piece of paraffin. The glass is done carefully to minimize the possibility arises of a bubble, then mounted on a microscope slide and examined using a light microscope in the laboratory of Bogor Botanic Gardens, Indonesian Institute of Sciences (LIPI). The light microscope (LM) is used, namely Olympus BX53M series has a resolution of about 200 nm, which is good enough to see the pollen. The size of pollen divided into six classes, based on the longest axis (except on pollen echinate, the thorns are not included in the size). The size of the class divisions are: <10 μm = very small; 10-25 μm = small; 25-50 μm = moderate; 50-100 μm = large; 100-200 μm = very large; > 200 μm = giant (Susandarini 2010) . After the pollen is identified, they can be plotted on a diagram of pollen, which is then used for the interpretation of the shape based Erdtman (1952) and Kapp (1969) . Shape of pollen in the size of its (radial symmetry and bilateral symmetry) (Erdtman 1952) , combined type aperture according to Kapp (1969) 
RESULTS AND DISCUSSION
The results of the study in Table 1 and Figure 2 , shows that the eight specimens family Arecaceae (Palm, order Arecales) have different shapes, as well as the members of the family Verbenaceae (Lamiales), Araliaceae (Apiales), and Caesalpiniaceae (Fabales) whose specimen more than one. This is in accordance with the opinion of Ferguson and Harley (1993) , that for a family of monocots, the families Arecaceae have variations pollen, not only in the number of aperture and orientation but also in exine ornaments. While on pollen family Lamiaceae (order Lamiales), Malvaceae (Malvales) and Rutaceae (Sapindales) have the same shape. In the family Lamiaceae, namely radial symmetry stephanocolpate with varying sizes from small, moderate and large at 4 specimens. Abu-Assab and Cantino (1992) state that the morphology of the pollen to the family Lamiaceae pollen classification could prove decisive at the family level. It is also supported by a study of pollen morphology Lamiaceae family members on Phlomis L., Marrubium L. and Stachys L. (Abu-Assab and Cantino 1994). Nevertheless for the application of the classification between species is still very limited, it is as expressed by Moon and Hong (2003) for the genus Lycopus (Lamiaceae). Family Lamiaceae, Verbenaceae and Bignoniaceae is a member of the same order, there is order Lamiales, but differ in terms of their morphology (Figure 2 ; no. 9-11 family Verbenaceae, no. 12 families Bignoniaceae, no. 13-16 families Lamiaceae). Three specimens to the family Verbenaceae are two specimens of the same shape, i.e bilateral symmetry tricolpate and one specimen radial symmetry tricolpate.
Pollen in the family Malvaceae (order Malvales) radial symmetry periporate, large sized (50-100 µm) all on four specimens, but with a characteristic prickly on exine surface (Figure 2; (17) (18) (19) (20) . According to Aprianty and Kriwiyanti (2008) , generally, class sizes based on the index P/E of pollen of Hibiscus (Hibiscus rosa-sinensis L.; family Malvaceae) with 10 different colors crown-shaped prolate spheroidal, type apertures and ornamentation exine is polypantoporate periporate. While in the same order (Malvales), Pachira affinis (Martelli) Bakh. as members of the family Malvaceae which pollen shape is different i.e bilateral symmetry tricolpate (Figure 2 ; no. 21). Two specimens family Rutaceae (order Sapindales, Figure 2 ; no. 22 and 23) have the similar shape, the radial symmetry monoporate and small size, but differ in the same order for members of the family Sapindaceae (Allophylus cobbe (L.) Raeusch.) on Figure 2 ; no. 24. In the Rutaceae family members, subtribe Cuspariinae pollen from 111 collections of 71 species and 24 genera were examined by LM, SEM and TEM showed pollen morphology is very diverse (Morton and Kallunki 1993) . Three specimens families Caesalpiniaceae (order Fabales) has the shape of pollen vary, i.e radial symmetry monocolpate and radial symmetry tricolpate (Figure 2 ; no. 30-32). Similarly, two specimens of the family Araliaceae (Apiales) different shapes, namely radial symmetry and bilateral symmetry tricolpate (Figure  2 ; no. 26 and 27). In Asteraceae (Figure 2 ; no. 33) and Asclepiadaceae (Figure 2 ; no. 35) has the same shape, the radial symmetry tricolpate. Overall of 35 specimens then there are 22 specimens of radial symmetry and 13 specimens of bilateral symmetry. While there is 5 specimens monoporate shape, 10 specimens monocolpate, 11 specimens tricolpate, 4 specimens stephanocolpate, 4 specimens periporate, and 1 specimen syncolpate.
For size of pollen existing are 17 specimens for small size and 9 specimens for moderate and large size. Variations in pollen are very high both in shape and size so that the classification of the family requires a specimen of each family in high quantities. However, three-dimensional view aspect is difficult to see in detail if used only light microscope, so that the need for using scanning electron microscopes (SEM) to see more detail and magnification can 1000 times. According to Sarwar et al. (2015) , that the pollen characters themselves do not seem to correlate clearly with Bomarea subgenus classification (family Alstroemeriaceae). In this case, the subgenus classification levels or genus may differ in terms of pollen morphology, especially for plant taxonomic classification levels above genus such as order and clade.
The uniqueness occurs in the specimen of Arecaceae or palm family members with 9 specimens show a radial symmetry monoporate on one specimen, bilateral symmetry monoporate on one specimen, bilateral symmetry monocolpate 3 specimens, and there are four radial symmetry monocolpate specimens with small and moderate size. As revealed by Harley and Baker (2001) , that the majority of species in the family Arecaceae have pollen monocolpate, 17 types aperture, and 13 types exine. Rasheed et al (2016) also found that the pollen morphology of 8 species (subfamily Arecoideae) clearly shows that four pollen types have been recognized such as Areca-type, Dypsis-type, Cocos-type and Elaies-type. Harley & Dransfield (2003) described that rare triporate pollen phenomena in palms wich is two rare examples of triporate pollen, one in Areca and the other in Sclerosperma, as well as the co-occurrence of zonosulcy in Areca. Kumar & Ramaswamy (2003) justified that the pollen morphology of Calamus is distinct from all other palm species in having dicolpate pollen grains. Thus, the character aperture or the surface of the pollen that is thin and soft showed no relation between the evolution of the family Arecaceae or palm with relationship diagram or phylogeny of the family. Erdtman (1986) mentioned that the shape, size or type of pollen can also vary according to the stage of ripeness.
Pollen research from some experts on several plants in Europe by Faegri and Iversen (1989) show the variation of size based on geography. But efforts to link the shape and size of pollen which varies in determining their evolutionary process has not given satisfactory results. Pollen size of different individuals in one type can also be caused by differences in optical focusing observers. Morphological characterization needs to be supported by characterization using molecular markers. Molecular markers can give an idea of relationship is more accurate, since the analysis deoxyribo nucleic acid (DNA) as the genetic material is not influenced by environmental conditions (Dwiatmini et al. 2003) . Bomarea subgenus classification (family Alstroemeriaceae) can only be done on the morphology of the pollen when analyzed through a combination of morphological data, Palynology, and molecular samples more on specimens of all species of genus Bomarea (Sarwar et al. 2015) . Even so, pollen can be used to identify the plants because of the pollen there exine which has a structure and ornamentation typical and preserved because it contains sporopollenin resistant organic material and acetolysis (Faegri and Iversen 1989) .
Bogor Botanic Gardens seeks to capitalize on the results of his plant collection in conservation efforts in an attempt to prevent its extinction in the forests of Indonesia. Conservation is a maintenance effort and the protection/ preservation of germplasm regularly to prevent/avoid damage and extinction. The conservation is not only to protect and preserve, but must be used sustainably. Bogor Botanic Gardens basically approach for the conservation of germplasm that ex-situ. Ex situ conservation is the protection, conservation, and utilization of germplasm outside their natural habitat. This conservation can be done in the field (garden collection) as well as in the room/laboratory (pollen storage, cryopreservation/storage freezing temperatures). Implementation on the conservation of pollen, which is done to address the storage of flowering is not the same. Storage of these materials is also considering the seed moisture content, temperature and relative humidity of storage space. 
